Early reduction in the aneuploidy at chromosomes 7 and 8 are significantly correlated with clinical effect in high-dose rate brachytherapy with external beam radiotherapy in localized prostate cancer.
Although reduction in the serum prostate specific antigen (PSA) correlates with clinical outcome for high dose rate Iridium-192 (HDR Ir-192) brachytherapy, it takes a long latency period. We investigated numerical chromosome changes of prostatic cancer during the pre- and post-treatment periods of HDR Ir-192 brachytherapy (and external beam radiotherapy), using fluorescence in situ hybridization (FISH) to clear the effect of treatment in early phase. Transitional changes in the frequency of aneuploidy for chromosomes 7, 8, 10, 12, 16, X, and Y in prostate cancer during the pre- and post-treatment periods were observed. Gains of chromosomes 7, 8 and 12 were noted in the pre-treatment samples (4 out of 12 cases in chromosomes 7 and 8; 1 out of 12 cases in chromosome 12), while a notable reduction in the number of cells with extra copies of these chromosomes was observed in post-treatment specimens. This change appears earlier than the reduction in the value of prostate specific antigen (PSA) and strongly reflects the effect of HDR brachytherapy with external beam radiotherapy in localized prostate cancer. Decrease in the number of cells with high ploidies of chromosomes 7, 8 and 12 at 12 weeks after treatment may predict clinical effects of radiation therapy, which may explain the radiation dependency of localized prostate cancer cells.